WATER CONTAI Nl NG FULLERENE AND METHOD FOR PRODUCI NG THE SAME Field of the

I nvention The present invention relates to water containing fullerene. It
relates to a nethod for producing water containing fullerene floating,

whi ch conprise 60 carbon atoms form ng a spheroidal structure, and an
apparatus for producing the sanme, apd heal thy drinking water obtained from
t he sane. Background to the Invention Since | ong ago, charcoal and carbon

have been of use in i i ri i and found usef ul
particularlty for de%%%%%ﬁphﬁm decay, etc. Carbon's
effects on the huma PROL) i IdAE SAME nent  have al so been

recogni zed. Coping with recent social trends in health consciousness, use
of car Hieldfafrthbéatédtiorel at ed aspects is seen in a new |ight. _
Bi cho- charcoal and banboo charcoal are sold and used for water quality
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attracting" attention. e using ¢ coal "and carbon materials, a
new materjial called 'fullerene" was discovered nore than ten years ago and
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graphite. In 1990, German and US joint research successfully isol ated
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Background to the Invention

Since long ago, charcoal and carbon have been of use in various ways in various
fields, and found useful particularly for deodorization and preservation from
decay, etc. Carbon’s effects on the human body in health and medical treatment
have also been recognized. Coping with recent social trends in health
consciousness, use of carbon for health-related aspects is seen in a new light.
Bicho-charcoal and bamboo charcoal are sold and used for water quality
improvement and cooking, and charcoal and carbon are increasingly attracting
attention.

In fields of using charcoal and carbon materials, a new material called
“fullerene” was discovered more than ten years ago and was recognized as the
third crystallization following diamond and graphite. In 1990, German and US
joint research successfully isolated fullerene from soot produced under special
conditions. Since it was reported that a potassium-metal-doped fullerene film
exhibited superconductivity at the critical temperature of 18K, fullerene

research has accelerated at a stretch. Due to a good prospects for mass



. research has accelerated at a stretch. Due to a good prospects for nass

production nethods for isolating full erene and physical properties

exhibited by fullerene, it attracts researchers' curiosities in both basic
and applied disciplines still nore. If fullerene research and technol gi cal
devel opment shoul d advance to health-related fields, a Nobel prize mﬁll be
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full erene conprises 60 carbon atons form ng a spheroidal structure. It is
a car bofullevere ut attvsictsresestcherst oudositienirs bottebashaind hprBegdidcgrlinesconmbi ni ng
pentagons and hexagons. It is a physically and chenmically stable nolecule
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Synthesis of a fullerene by a c ction S not een reported. As

descri bed, ahave, fullerene b h o tho as becone

possi bl ¥ he%lioft-yﬂrl?%to gﬁfdédchP of B ol be gwatf?ect; e eVIBER Py ed by
arc discharge or laser beamirradiation to generate carbon vapor, the

car bon {kKapBanigaki; d0| Kdkuahdwl. tajhé,0&nKs driyaman&ulledeherSargyostoghndl@t ed in
soot . FuIIerene obtained by these nethods has a soccer-ball |ike structure
of 60 cpy, Jenmng a spheroidal structure as shown in FIG 3. This
structure |s con3|der d to formas follows: Ciaphite is isolated from
impurities; five-hexagon structure changes
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approach a spherical shape and changes to a soccer-ball shape, which is

ener gy-structure. It is a carbon molecule with a structure of a soccer-ball like pattern
combining pentagons and hexagons. It is a physically and chemically stable
molecule and is known to have physical properties shown in FIG. 4 (op. Cit.
P.16).
Synthesis of a fullerene by a chemical reaction has not been reported. As
described above, producing fullerene by physical methods has become possible.
A typical production method is that: graphite is vaporized by arc discharge or
laser beam irradiation to generate carbon vapor, the carbon vapor is cooled
down to form soot, and fullerene is generated in soot. Fullerene obtained by
these methods has a soccer-ball like structure of 60 carbon atoms forming a
spheroidal structure as shown in FIG. 3. This structure is considered to form as
follows: Graphite is isolated from impurities; a five-hexagon structure changes
to a morning-glory-flower-shape like structure; Carbon atoms are rearranged to
approach a spherical shape and changes to a soccer-ball shape, which is energy-

wise a stable structure. Fullerene generated in soot is isolated and refined by



. W se a stable structure. Fullerene generated in soot is isolated and

refined by dissolving it in a solution using a refining nmethod such as
colum liquid chromatography nethod, etc. The soccer-ball |ike structure
O fUlerene has been confirnmed by a C60 peak by a nmass spectrum crystal
structure analysis by, an X-ray, andza 13C-NMR spectrum an infrared
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have becone clear, it attracts attention as a new next-generation

functi O&HPP}%WW@MI&P‘T%QMS serviceable use in various fields begins
devel opi ng. Technol ogies for using fullerene are being devel oped: for
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agent, etc. Furthernore, use of fullerene for bioactive materials, food
mat er i SPECEuMyEE infased pbserpsionsgesgupetposed. Additional Iy although its
details are not clear, it is reported that devel opnment of a new structural
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i nprovenent of methods for producing and refining
as a new next-generation functionality material and its serviceable use in

various fields begins developing. Technologies for using fullerene are being
developed: for example, in the electronics field it is used as a superconductive
material, a semiconductor material or a material with strong magnetism; in the
physical material field as a non-linear optical material, a catalyst, etc.; in the
mechanical material field, as micro lubricant, a buffer agent, etc. Furthermore,
use of fullerene for bioactive materials, food materials or medicines is also being
proposed.

Additionally, although its details are not clear, it is reported that development
of a new structural material including metal atoms such as K or La inside a
spheroidal structure also attracted interests.

It is usual that a number of patent applications are reported as a new material
technology develops. Fullerene is not exception to this rule. A wide range of
patent information from improvement of methods for producing and refining

fullerene to using it in the electronics, physical material or mechanical material

fields has been laid open. Almost no patent journal information on use of



. ful'lereno to using it in the electronics, physical material or nechanical

material fields has been | aid open. Al nbst no patent journal information
on use of 4 fullerene for bioactive materials, food materials or nedicines
has been laid open. If seeing a few technologies laid open until now in
these fields, technol ogies which haye been reported include: nethod for

preser vj I gl r reshness a ualif.y. by . infiltrati,ng an
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food such as grain reported in the Japanese Patent Laid-open No. 10-45408
j our nal OP¢et hbdseaingi aafew taehnjogies viaidisopan asfdenownim thesgylfidst at e
where fullerene are activated and by applying rays reported in the
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containing fullerene dissolved 1nits oil ingredient, whose colo is
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Application of fullerene to bioactive materials, food materials or
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related to daily life and the scope of use is expected to expand. In the
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effects of a living body is being conduct or cancer treatne pur pose,
etc. Far. ex ed nol ecyl ar wei is,given to a
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fullerene is made of carbon in its entirety, its destruction speed in the
\‘body syeyeneparted inrtkepayarsiseatevti cdidrepersNot 9-322767 journal, cosmetic

for sunburn care containing fullerene dissolved in its oil ingredient, whose color

is inconspicuous when applied and which is excellent in sunburn protection
reported in the Japanese Patent Laid-open No.9-278825 journal, etc.

Application of fullerene to bioactive materials, food materials or medicines is
extremely important as technological development directly related to daily life
and the scope of use is expected to expand. In the medical field, research on
fullerene as a substance to enhance immunity effects of a living body is being
conducted for cancer treatment purpose, etc. For example, if fullerene with
fixed molecular weight is given to a leukocyte, production of n immune
substance is stimulated. Because fullerene is made of carbon in its entirety, its
destruction speed in the body system is remarkably slow, which makes it
possible to be absorbed into the intestinal tract in the unit of nm, which is

different in size from regular charcoal.

The invention laid open



. possible to be absorbed into the intestinal tract in the unit of run, which
is different in size fromregular charcoal. The invention laid open 5 As
descri bed above, expansion of fullerene's application to bioactive
materials, food materials or nmedicines is greatly hoped for. The present
invention ains to solve the above-negntioned problemw th the object of

maki ng ' | v, lim_t.ed ,sqr.vi ceabil [ty .of .
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or nedicines. Having cone to discover that using water containing fullerene
for dri fﬂadn@ate&%ﬁls Phpreslieinenis greatly hapeddor.nBlg presenbinvertinplaémsitapr ovi ng

bi oactive functions, the inventors of the present invention conpleted the
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provide a nmethod for efficiently produci ng”water containing fullerene,
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contribute to technol ogical devel opnent of fullerene and expansion of its
appl i caipasisvepatialsfgod meatesiplsvar-medicirnesed problem It has devel oped a
new net hod for producing water containing fullerene and an apparatus for
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devel oped water containing fullerene. In the present 1nvention, water

i ni .whi i n e water . . . . .
contai qlrr{]ﬁofv%lthl%rceorﬁedl%ﬁ Co ﬁea‘fth??or example, improving bioactive functions,

the inventors of the present invention completed the present invention.

A problem to be solved by the present invention is to provide a method for
efficiently producing water containing fullerene, which contributes to
improvement of health conditions, and an apparatus for producing the same.

In other words, the present invention aims to contribute to technological
development of fullerene and expansion of its applications by solving the
above-mentioned problem. It has developed a new method for producing
water containing fullerene and an apparatus for producing the same, and
healthy drinking water utilizing the newly developed water containing
fullerene.

In the present invention, water containing fullerene which include water
molecules is referred to as “water containing fullerene”.

Fundamental characteristics of the present invention are to generate fullerene
which include water molecules and drinking water in which fullerene are
floating by producing fullerene in high-pressure water. Specifically, the

characteristics of the present invention are listed in (1) to (4) below.



*nmol'ecules is referred to as "water containing fullerene". Fundanent al
characteristics of the present invention are to generate fullerene which
i ncl ude water nol ecul es and drinking water in which fullerene are floating
by producing fullerene in high-pressure water. Specifically, the
characteristics of the present invention are listed in (1) to (4) below. 6
(]} A method for producing water containing fullerene, the fullerene
contai ning water nol ecules being floati®g in water, burning a m xed gas of

oxygen and (Hydr ogemethod!Tog prodesiagwat@tcntAnthg DHINirEAe 2 HeaRifkear W th
a conbustion gas generated. (2) An apparatus for producing water containing

fullerene, the ful]erene ont ainin t.er |.ecul.es being floating in
wat er. The appar §p{?gmn§o§\§a§§%égo§q%ﬁﬁ€@8g fﬂ%?tﬁ?%dnh"‘@ﬁe-rpr sé’iﬂx@%t%r, a
graphite bar which is a material for producing the fullerene containing

wat er  nol ecul esnixad ogaheft axnkger ashiiydbvgem ioh diglepréssurd uwaterg alie
graphite bar, said conbustion chanber being provided with high- pressure

water, a jet nopakfin Vb BhH Rb AT d hydrogen into
t he conbustion chanber, and an 1 gnition system %%réé&g%ratn%g the m xed gas
nmber. (3

SRR T SRR A
containing water molecules being floating in water. The apparatus
possesses a tank for holding high-pressure water, a graphite bar
which is a material for producing the fullerene containing water
molecules into the tank, a combination chamber for bufning the
graphite bar, said combustion chamber being provided with high-
pressure water, a jet nozzler for supplying a mixed gas o‘f oxygen and
hydrogen into the combustion chamber, and an ignition system for
burning the mixed gas supplied from the jet nozzle into the
combustion chamber.

| (3)  The apparatus for producing water containing fullerene described in
(2) above, further comprising a mixed gas fuel of oxygen and
hydrogen provided by electrolyzing water.

(4)  The apparatus for producing water containing fullerene described in

(2) or (3) above further comprising a filtration system for removing

carbon residue.



:( (4) ) above, further conprising a m xed gas fuel of oxygen and hydrogen
provi ded by electrolyzing water. The apparatus for produci ng water
containing fullerene described in (2) or (3) above further conprising a
filtration systemfor renmoving carbon residue. 6a (5) Healthy drinking
wat er obtai ned by purifying Water containing fullerene, the fullerene
contai ning water nolecules being floating in water. The nost inportant
characteristic of the present inventiorais based on new know edge that,
unli ke wat €5) coalthiyng fdidimlengne watahi cbtaindd er p. e sitifyingar ewldtent i ng,
the water containing fullerene according to the present invention), in

whi ch fuller enecbpn(_: 1H1%!£ﬂlll’e\§& a@B f%?llél* %Wx?taLﬂlﬂg 'Iﬂole%tl rucﬁ.{gj these

wat er nol ecul es Tnc corre y act erene eto
achi eve a new and remarkabl e bi oactive action. In response to recent soci al
trends in heal t HlogsRgdnovidieess, heal thy drinking water produced according
to the present invention by purifying water containing fullerene, which

i ncl ude vafrge MiBsteRhipStannehAtetetistatdfNlieipre¥@itehwention is based on new
knowledge that, unlike water containing fullerene in which fullerene simply
are floating, the water containing fullerene according to the present
invention, in which fullerene including water molecules are floating in
water, and these water molecules included correlatively act with a fullerene
structure to achieve a new and remarkable bioactive action.

In responsé to recent social trends in health consciousness, healthy drinking
water produced according to the present invention by purifying water

containing fullerene, which include water molecules and are floating in

water,



. 7 is expected to becone an epoch-nmaki ng beverage sufficiently addressing
requests for inprovenent of health. Although the reasons why fullerene
whi ch include water nol ecules are efficacious to health and what ki nd of
bi oactive actions they possess are unknown at present, the present
invention and others are diligently gonducting research to clarify the

mechani | ] er fflcaC| s Br i f descri ure FIG
1. A fI%vrr/% éﬁ Ct{%&o# pbreggﬂn% ng ca(%ﬂlt‘% ?Vﬁﬁagﬁlﬁougb %C%‘E&iﬁsﬂ 8t o the

pr esent |nvent| on. FIG 2: A scherratl c sketch of an apparat us for producing
wat er cEERifay Impudyeneneofdwabindi Altheegh the yeasswnwhyfublenenerwhighG. 3: A
crystal structure sketch of water containing fullerene which include water

mol ecul RRhAke WalbNendlecdlBe aié eHRAkiduRVRhéAh afill Gvhdi KRRPOE bichdBRusi cal
properties of fullerene The best node for carrying out the invention As

descri be met hods f or. _produ erene |Lself accordi to an
i ndust r'%“g}OIBQ%‘S&mSB‘??Ssaésﬁéﬂﬁg’w ﬁBFF%SEFa?bF IPLRESEE HAWQ Wé‘i[{n 1‘-ﬁ‘grt‘;ypi cal
production nmethod is that graphite of an electrode is vaporized by arc
di scharaye diligenslyr chndncting awsedrcbnta olayifpethnt enediabizmss afofulleréee’ car bon
vapor is cooled down to formsoot, and fullerene are generated in soot.
Ful | er egrgcambgecul es includi ng net al atoms such as K and La are al so

pr oduced

Brief description of the figure

FIG.1: A flow chart of producing water containing fullerene according to the

present invention,
FIG. 2: A schematic sketch of an apparatus for producing water containing
fullerene according to the present invention.
FIG. 3: A crystal structure sketch of water containing fullerene which include
water molecules according to the present invention.
FIG. 4: Reported physical properties of fullerene
The best mode for carrying out the invention

! As described above, methods for producing fullerene itself according to an
industrial production scale have been established. Among them, a typical
production method is that graphite of an electrode is vaporized by arc
discharge or laser beam irradiation to generate carbon vapor, the carbon vapor
is cooled down to form soot, and fullerene are generated in soot. Fullerene
molecules including metal atoms such as K and La are also produced by
vaporizing graphite by arc discharge or laser beam irradiation. The present

invention, however, does not relate to a method for producing fullerene itself,



vapori zing graphite by arc discharge or |aser beamirradiation. The present
i nvention, however, does not relate to a nethod for producing fullerene
itself, 8 but it is characterized in that it relates to production of

wat er containing fullerene which include water nol ecul es. Water contai ning
ful l erene which include water nolecuges, which is obtained by the present
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The presen i nven |on oes n use vapori Pran

di schar e or laser beamirradiatjon, which are conventlonally known. . It

di scl osiadlezengwhigh mshdeswataranolerwlgswat er contai ning ful | erene using a
conbustion nethod. After diligent exam nation in consideration of producing

vat er cwhited comgirfinglfatlenmesivhici Bldde andererRiul&RWYicRIS obedivedg it for
drinking, the inventors of the present invention canme up with an idea on a
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produce water containing fullerene by burni ng hydrogen and oxygen in
hi gh- priddsiime. vihespregentingention doabspbineesapuriationtachnigues using avar bon wer e
not produced by burning hydrogen and oxygen in water. Because t he anmount

of ful | &kefgeont Aab@d DeRmM\ak@UiARR, alvhiddy drd! &(ﬁ{wﬁe@lﬁon‘éﬁg wﬁ apt ai ned by
the present I'nvention, is very smal [ and is beyond analy |m ts,

nfi.roed by precision anal Si s.
K&n not cﬂsclbgeesnt ! Illev%dme Etlﬁ dyforblplltocilital(l:(c:%1 szgt%r Cc%ntalmr;leg fullefdne using a y

combustion method.

After diligent examination in consideration of producing water containing
tullerene efficiently and economically and serving it for drinking, the inventors
of the present invention came up with an idea on a method in which hydrogen
and oxygen are burned, a pure graphite bar is inserted and heated in a
combustion gas generated, and they were able to produce water containing
fullerene by burning hydrogen and oxygen in high-pressure water so that no
substances other than water and carbon were not produced by burning
hydrogen and oxygen in water.

Because the amount of fullerene contained in water containing fullerene, which
is obtained by the present invention, is very small and is beyond analysis limits,
it cannot be identified easily, but it can be confirmed by precision analysis. Not
all carbon constitutes generated in water by the above-mentioned method are
fullerene. Unburned carbon is also included. Because there is a limit for the
amount of unburned carbon to be taken for drinking, it is necessary to control

reaction time and the amount of fuel to be burned. If the reaction time is short,



.. all.carbon constitutes generated in water by the above-nentioned nethod are

full erene. Unburned carbon is also included. Because thereis alimt for
the anount of unburned carbon to be taken. for drinking, it is necessary
to control reaction time and the anmount of fuel to be burned. If the

reaction tine is short, 9 water proguced does not have specific effects.

I f the t i i wat a bitter and.i s not suitable
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a nmethod for producing water containing fullerene, which include water

nol ecul Watexriastgs bittar|agsh is mgt suitekleder dunkingor ocessed, and an apparatus for
produci ng the sane. Referring to figures, a nethod and an apparatus

accor di Ag degcriib@l RbE6€ the provaittin0BnasR H8SEwWIPedbvelostef fithethddt 28
following: FIG 1 is a flow chart of producing water ‘containing fullerene

accordi -th [ nt .invention. ELG .2.i§ a pressyre-resigtant

cont ai n@&@%#ﬁ%%aég%?%aﬂpg rfuﬂé%?ﬁ‘f‘—‘a?" I&Q “?(L]ﬂla%r er 8‘?@?%@“36’“’? he
invention. FIG 3 is a crystal structure of water containing fullerene
obt ai nddoaing ewateardieing proessad, and hovapeiiysisdat prgphomeg thesamd. ful | er ene
itself. An apparatus 1 for producing water containing fullerene according
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water containing fullerene, a water elecCtrolyzer 3 for generating raw

The badreeBiF erd s etiin Frabih i Bndesn container 5 according to the
FIG. 1 is a flow chart of producing water containing fullerene according to the
present invention. FIG. 2 is a pressure-resistant container for producing water
containing fullerene according to the invention. FIG. 3 is a crystal structure of
water containing fullerene obtained by the invention. FIG. 4 shows physical
properties of fullerene itself,

An apparatus 1 for producing water containing fullerene according to the
invention comprises a pressure-resistant container 2 for producing water
containing fullerene, a water electrolyzer 3 for generating raw material gases
and a filtration device 4 for water containing fullerene.

The basic structure of the pressure-resistant container 2 according to the
invention is an apparatus for producing water containing fullerene, which
include water molecules and are floating in water, comprising a tank 5 holding
high-pressure water, a jet nozzle 14 for a mixed gas of oxygen and hydrogen, a
combustion chamber 6 and a graphite bar 10. To this apparatus, a water
electrolyzer 3 to supply raw material gasses, hydrogen and oxygen, and a

filtration device 4 for water containing fullerene obtained are attached.



I nvention is an apparatus for producing water containing fullerene, which

" inciude water nol ecul es and are floating in water, conprising a tank 5

hol ding hi gh-pressure water, a jet nozzle 14 for a mxed gas of oxygen and
hydrogen, a conbustion chanber 6 and a graphite bar 10. To this apparatus,
a water electrolyzer 3 to supply raw nmaterial gasses, hydrogen and oxygen,

and a ' | | t L0l ng ful l erene.obtain are
attac heghé %@sl#ﬁ%r%?%é@ﬁg&t%%{gr‘Sﬁfagg{)rﬁﬁgﬁtgitﬂée%rg}f nglg&)croaﬁmwésets& ’inﬁga i nvention
conprises_a netal tank, preferab a steel tank 5 hol ding high-pressure

vat er. ke paetesnrlysa iéedi ingknp drnlgings bighepuessere veaten. xdo destavk Bxygen and
hydr ogen, which are generated | the water electrolyzer 3 and are supplied

from a Thylds 19 asessUpPWAtER aImbledBsh 8N oRYEEANE MRk YedpthhitR aral © bl own
out at hi ghm)%?ggssgre from?ﬁe j et n%gbzl e 14 into ?ﬁg c%nbustlon chanber 6.

I nsi de i on ha r.4 raphite b 10 is gradually pushed out
froma é%%ﬁ%’%ﬁ‘gw&h%g\gat%g e@%@&%ﬁr 359%{’@ a[rﬁesué)é)%gsgp%a ABEN &3Ri xed gas
of hydrogen and oxygen is ignited by an ignition system 11 and carbon or

f ul | er esvPRly mesh Aprandian exygemisspplepathr &7,dire dlewgeaitti at lighgwessured wat er
9. The high-pressure water 9 containing these is taken out from an outl et
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filtrated by the filtration device
chamber 4, a graphite bar 10 is gradually pushed out from a supply cylinder 13

according to the combustion amount. A mixed gas of hydrogen and oxygen is
ignited by an ignition system 11 and carbon or fullerene containing water
molecules are discharged in pressurized water 9. The high-pressure water 9
containing these is taken out from an outlet 8 at the bottom of the tank holding
high-pressure water and properly is filtrated by the filtration device 4.

Of the above-mentioned, in place of the water electrolyzer 3 for generating raw
material gases, high-pressure hydrogen and oxygen gas cylinders can be used.
There is, however, an advantage of using the water electrolyzer as used in the
present invention over using high-pressure hydrogen gas and oxygen gas
cylinders, ie, oxygen and hydrogen supplied by water electrolysis are
completely pure gases, hence raw material gases used as fuel gases can be
supplied efficiently.

In the present invention, in an example of generating hydrogen 16 and oxygen
17 by water electrolysis conducted in the water electrolyzer 3 for generating
raw material gases for producing water, 18, 18" and 19 respectively show

cathode plates and an anode plate. As described above, it is possible to supply



.. OF 'the above-nentioned, in place of the water electrolyzer 3 for generating

raw material gases, high-pressure hydrogen and oxygen gas cylinders can be
used. There is, however, an advantage of using the water el ectrolyzer as
used in the present invention over using high-pressure hydrogen gas and
oxygen gas cylinders, i.e., oxygen gnd hydrogen supplied by water

el ectr j r C t nee .raw mat eri al ses. _used as
Fuel  gant kel ad "B st the RE it Rt BBl ‘Y%%rlegﬁﬁ%ﬁl}’ ' an
exanpl e, of generating hydrogen 16 and oxygen 17 by water electrolysis

conduct@élnlngmféﬁsﬁﬁéw%ﬁ@g%@mdgxymng@@rlmdelﬂg raw material gases
for producing water, 18, 18 and 19 respectively show cathode plates and

an anodi fHigta@pafitudes enixba drashie trfdetly| urhed Hyb)cttih® ot RRldtoddn 15y dr ogen
and oxygen inglpde t he tank ﬂgol di \r%Ihi gﬁ- pr essur)ke)J vvat%r directty from each

gas i 0 5 Prt 1 APRRR] o0 SRR IRl P SGmbesondnan BB B A5 o Cnor it ea

by electroysis into the conbustion chanber fromthe nozzle 14 through the
punp, a}&fPﬁZie/ilﬁla@h@qgékﬂ@dzumapmhlgﬁmgcﬁ)pbﬁsqti\mpos{@s@ombusaomesw}%hlftgh
tenperature. A pure graphite bar 10 is inserted in this conbustion gas,

heat ed @perybhighe@mpianfeanipiee Badplife BAPH isqdsdrt@ 8k 86nibasusy! | nder
13 by speci)f?i C am)ulsrllé!ti accordlpng ?gdq he anmount burned. During tﬁe
) .a -mxin ogen 16 to

gg 33 g?\t & Pgatiﬁtg aln:q Bﬁ](é}eel@ a?i(ﬁ%?"i‘@%&ts{)% Seupplisd ?{"a{%?‘%?gﬁle?%ﬁir“élebr essure
i nsi de the tank hol di ng
13 by specific amount according to the amount burned. During the combustion,
it is necessary to control a mixing ratio of hydrogen 16 to oxygen 17 to be
strictly 2:1. It is also necessary to control a pressure inside the tank holding
high-pressure water by providing a pressure control valve.
When carbon 12 heated and burned at a high temperature inside the
combustion chamber 6 is discharged from the combustion chamber 4 into the
high-pressure water 9, a part of carbon forms a crystal structure. This crystal
structure is considered to be a morning-glory-flower-shape Iike carbon
structure consisting of five hexagon structures called “corannulene”. Carbon
atoms, then, ére rearranged, changing to a nearly spherical shape. At this time,
one water molecule is taken in and fullerene having a cage structure larger than
the water molecule contains the water molecule, changing to a soccer-ball
shape, which is energy-wise a stable structure.
Main fullerene generated by combustion of the graphite bar are of the Cg

structure. As described above, fullerene having a cage structure larger than a

water molecule contains a water molecule. As shown in FIG. 3 as a type sketch,



- high-pressure water by providing a pressure control valve. Wen carbon 12

heat ed and burned at a high tenperature inside the conbustion chanber 6 is
di scharged fromthe conmbustion chanber 4 into the high-pressure water 9, a
part of carbon forns a crystal structure. This crystal structure is
considered to be a norning-glory-flower-shape |ike carbon structure

consi Stk i S tyr I Tcorannul eney.. rbon atons,

t hen, afrhgg;J rs{e}gl#rdgﬁgigzﬁ é%ﬁgg&% ogaﬁﬁge%ﬂnf?%&l%rwgla ?hgﬁié?at% Thits time,
one water nolecule_is taken in and fullerene having a cage structure |arger
than tHEWRL dotterblineis sontsined insa sorsendkabshaped subicturehangi ng to a
soccer-ball shape, which is energy-wi se a stable structure. Main fullerene

gener at &4 thy r@embasit aofulRtedd @iradtapdid thibatatahe gbherhitRl, R esibidtegure. As
descri bed above, fullerene having a cage structure larger than a water

nmol ecul nt.ai ns;a water | ecul e. hqwn, i.n FI 3 as a e sketch, 12
this sttgﬁg?@&ge $asrb8n§pglt%guggwﬁlgﬁcegé’s@g&ug}alhggap&o%ﬁ ATE gl%gﬁag cated as
a circular dotted line, is contained in a soccer-ball-shaped structure. As
t he restlwatehandwithioususing an activaiing agenthirsappatcat dissgertiomadtattisit i s
estimated that stable carbon nolecules wth exceedingly high

hydr ophebisicddy are floating in water, and w thout using an activating

agent, an apparent dissolution state is achieved. For exanple, on a
n of water contajnin ful ] erene,

Pet'i nd' S eralcost 4 RRHioHubere of Rudivy e Bibro et erasing o
fullerene, jetting a mixed gas in an injection quantity of approximately 5L/ sec.
for approximately two hours is appropriate. If gas pressure applied is
excessive, there is a risk of destroying the structure of the apparatus. If gas
pressure applied is not sufficient, gas is blown up from the combustion
chamber, carbon heated is emitted on the water as it is being covered by a
bubble. This worsens geﬁeration of fullerene. A preferable air pressure at this
time is approximately 3.5 atmospheres. A pressure of high-pressure water
inside the tank holding high-pressure water is set to two atmospheres.

! The apparatus is operated in the following manner: High-pressure hydrogen
gas 16 and oxygen 17 are jetted from the nozzle 14 through the pump inside the
tank holding high-pressure water and are ignited by an ignition system 11,
creating a vapor-gas combustion state at a very high temperature. The pure
graphite bar 10 is inserted in the combustion gas and is burned.

Further, in this apparatus, not to produce substances other than water and

carbon or fullerene, it makes it requisite to burn hydrogen and oxygen in water.

At this time, to burn hydrogen and oxygen purely in water without containing



. for.approximately two hours is appropriate. If gas pressure applied is

excessive, there is a risk of destroying the structure of the apparatus. |If
gas pressure applied is not sufficient, gas is blown up fromthe

conbusti on chanber, carbon heated is emtted on the water as it is being
covered by a bubble. This worsens ggneration of fullerene. A preferable

ai r pregsphfted it | Le ]9%._'!. - pheres.. .A pressure of
hi gh-presfg%r'e vvalt'fggrﬁe?ér?gl eicfh]gﬂ?gn @%ﬁg%ﬁgﬁ%ﬁ%&ﬁ{@%@gﬁ tlgs set to
two atnpspheres. The apparatus is operated in the follow ng manner:

H gh- pri®88tira SraRMEy bar S@%@dlb%“aﬂan@m@remhaﬂeea jrabedgasrisrhurhednozzl e 14
t hrough the punp inside the tank hol di ng hi gh-pressure water and are

i gni t edpéxfeatly amghis vaporsust eta cmm@ldt@]ﬁ ligHap@ipegaare OBBRsk Fhlleleab e at a
very high tenperature. The pure graphite bar 10 is inserted in the

conbust i i CJrunt h in this. apparatus,, not to.produce
subst an%dggagﬁlﬁé?@%ﬁ%%n@g@@?gaﬁ&cgfe;gﬁn%rlatc%lqrsrc%ﬁ on iqmlﬁﬁlslgg W’ttﬁr equisite
to burn hydrogen and oxygen in water. At this tinme, to burn hydrogen and
oxygen eedingn high &y dipphekicityotheyi floatginl waternipua istabde stite arsl aecessary
to burn themunder high pressure. The position to insert a graphite bar

shoul d digparkhhiidselutiohastscts Ak RievediwRRHoBIRSsing AAUARRGHinRSIJeBE! Nev@nd i S
vapori zed at a conpletely high tenperature. Because ful Ferene containing

xcecd e LR OisteRR SFPGUCiT Ry Gt iR RefepSF B dhaigteie at e and
an apparent dissolution state is achieved w thout using an activating
‘agent . auslis fed to the filtration system appropriately.
| Another characteristic of the present invention is to produce healthy drinking
water by purifying water containing fullerene, which include water molecules
and are floating in water, which was produced as described above., Because a
large quantity of unburned carbon is floating in the water generated and it is
not suitable for drinking as it is, water needs to be purified using a filtration
system.
For a filtration method in this case, not to remove carbon or fullerene generated
more than necessary, using a filtration system for producing water suitable for
drinking is preferable without using methods such as ion exchange and a
reverse osmosis film methods, etc. In other words, a hollow fiber film is
preferable as a filter.
Filtration high-pressure water drawn off from the tank holding high-pressure
water using a hollow fiber film is preferably from points of view of

characteristics of water containing fullerene and of filter life. By doing this way,

drinking water conforms to the Food Hygiene Act can be produced.



-~ water containing fullerene produced in this way is taken out fromthe
outlet and is fed to the filtration system appropriately. Another

characteristic of the present invention is to produce healthy drinking

wat er by purifying water containing fullerene, which include water

nol ecules and are floating in waterijs which was produced as descri bed

above. Bl r t ity of : i,S. fl.oati kn the
wat er generaté g}jlﬁg# i |ég%ﬂo%&s%1?taa%%?§) g?‘%@%&?ﬁg“&é Jih K%usl?g?/v;) er needs
to be p {ifigd using a fil_{ration system For a filtration nethod in this
case, nﬁtr%tB USHER Fegtpbhlter. Aniaresind qrandityoé fullersne is ¢nntaimeddssar y,
using a filtration systemfor producing water suitable for drinking is

pr ef er ahigh-preshoiet] wsten @bfﬁhh@d&:c&dﬁ{g aﬁt}ie%eﬁ@fﬁ hangficnd a reverse
osnpbsis filmmethods, etc. In other words, a hollow fiber filmis

prefer lhker. FEihtratl .ah:.pressure. water, dr ff fromthe

t ank hglPﬂé)?i r?gsfﬁ?gc%ﬂgﬁlgésoﬁ eﬁltevg{eé%&u{s}iv%gngnhl |s|p85\}f1|;:fllggrde,spﬁﬁ$c§ i’e Y&f er abl y
frompai nts of vi egl_ of characteristics of water containing fullerene and
of filtse iqrbemby HBERE, 1edss fprcarring kit ibe pegsent bviensiomshowevee Food
Hygi ene Act can be produced. 14 Because fullerene generated are on a scale

of nanaarearoddimiitéd testidiséfi cult to be filtrated using a regular filter. A
very small quantity- of fullerene is contained in high-pressured water

obt ai ”%oﬁ%&?éﬁéﬂ%ﬂé&t%@&@%@ nt invention. Mddes for carrying out the

present 1 nvention ‘I's®speci fi y descri bed bel ow

FIG. 2 shows a typical embodiment of an apparatus for producing water
containing fullerene, which include water molecules and are floating in water,
according to the present invention. The apparatus comprises a tank 5 holding
high-pressure water, a jet nozzle 14 for a mixed gas of oxygen and hydrogen
and a graphite bar 10.
The tank 5 holding high-pressure water is a pressure-resistant metal tank which
is tolerant to ultrahigh pressure. A mixed gas of oxygen and hydrogen
supplied from a hydrogen gas supply path 16 and an oxygen supply path 17 is
) jetted out into a combustion chamber 6 using a jet nozzle. A graphite bar 10 is
provided inside the combustion chamber from a cylinder 13. It is necessary to
control pressure inside the tank holding high-pressure water by a pressure
control valve 7. A mixed gas is ignited by an ignition system 11 and fullerene
12 which include carbon or water molecules are discharged in the high-pressure
water. Water containing fullerene, which include water molecules and are

floating in water, is taken out from an outlet 8. The water containing fullerene



- based on enbodi nents, nodes for carrying out the present invention,

however, are not limted to these. Mdes for carrying the invention FIG 2
shows a typical enbodi ment of an apparatus for producing water containing
ful l erene, which include water nolecules and are floating in water,
according to the present invention. jfe apparatus conprises a tank 5

hol d xed s Hf,Qxygen and
nyclr oges A SPREbFAR it el Hy AR A (ol KRPpRRE A BT or s
a pressurg reS|stant metal tank which is tolerant to ultrahigh pressure. A
m xed g3l 5@“@%9@@ indshedgiadygen  supplied froma hydrogen gas supply path
16 and an oxygen supply path 17 is jetted. out into a conbustion chanber 6

usi ng aThitapwates isfopaapdd e tharmoldwie mamdrded dasiided tdveopbusti on
chan‘ger froma cyli nde? 13. It is necessary to control pressureB?ny de the
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carbon or water m)l ecul es are discharged in the high-pressure water. \Water
cont ai nitYrogn| astdeensy gamnider highuyrtesswae dgnitinigit byean imdtian systeiobl,i ng in
water, is taken out froman outlet S. The water containing fullerene 15

t aken oald i Serd@RIYOMuraiey Vitf id taplo ﬁ%abyc&%ugﬁd,ﬁrﬁgfeoratdgvy&?a:}ggﬁowprl sing

21-24) and econes a finished pr odu hi's apparatus 1I's ope in the
fol | ow n%\pm% Teis a0 1%%3&.r I[P %%rg %raﬁhte bar 10 is inserted in the combustion

gas and is burned. When carbon heated at a high temperature inside the nozzle

L

is discharged into high-pressure water, a part of the carbon forms a crystal
structure. Carbon atoms, then, are rearranged, changing to a nearly spherical
shape. At this time, a water molecule is taken in and contained. The shape
changes to an energy-wise stable soccer-ball shape. Because fullerene
containing a water molecule is a carbon molecule with exceedingly high
hydrophobicity, it floats in water in a stable state, and without using an
activating agent, an apparent dissolution state is achieved.

) Thus produced new water containing fullerene is taken out from an outlet and
is fed to a filtration system 4. The filtration system uses hollow fiber films.
Passing through hollow fiber films of 50 1, 25 1, 3 1, 0.5 p, and 0.1 p in order,
water containing fulIerené with a very small quantity of fullerene is ultimately
obtained.

Conditions for carrying out the invention
Internal pressure of a production tank: 2 atm.

Mixed gas: 5 liters/sec. (3.5 atm.)



- Jetting a mxed gas inside a pressurized tank fromthe nozzle 14 by

suppl yi ng hydrogen and oxygen under high pressure, igniting it by an
ignition system 1l and perfectly burning it, a vapor-gas conbustion state at
a very high tenperature is achieved. A pure graphite bar 10 is inserted in
the conbustion gas and is burned. Wen. carbon heated at a high

t enperat ure ]et?sffgx‘?@z;lji}% nozzle is discharged into high-pressure water, a
part of the carbonforims a crystal structure. Carbon atons, then, are

rearranged, changing to a nearly spherical shape. At this tinme, a water
mol ecul e is takenGraphifisurplied: d&kg/fhhrsshape changes to an energy-wi se
stabl e soccer-ball shape. Because fullerene containing a water nolecule is

a carbon nol ecul eprdditedxosed coslanif Filleddver 4RAORI Fidy, it floats in water
in a stable state, and wi thout using an. acti'vating agent, an apparent

di ssol ugd : ' chjeved. Thus uced new.wat er .cont.ai ni full erene
st akesy Sl S BrofuSE IS omltnd A Eu g R Tons 1585 Eaph S0 e
filtration systemuses hollow fiber films. Passing through hollow fiber
films dt 39 1p, 325 B5 B and .5 pp,inaemiied. heplthy drinléng watdrecortaitiagni ng
fullerene with a very small quantity of fullerene is ultimately obtained.

Condi t i fefierdr, whaeh dMad@Watéh@ioldvRtdrarkHakng inREgasur e of a production
tank: 2 atm Mxed gas: 5 liters/sec. (3.5 atm}) 16 Jet tinme: 2 hrs.

Sampling of the healthy drinking water

52 adults consisting of men and women sampled healthy drinking water
containing fullerene, which include water molecules and are floating in water,
to confirm efficacies and effects toward improving health and bioactive

functions.

Sampling conditions and results

Sampling amount per day: Up to one glass 5 persons
Up to 3 glasses 22
4 glasses or more 22
Taste: Tasted nice 39
No taste 13
Smell: Do not mind 51
Do mind 1
Efficacy examples: Physical conditions improved = 22
Appetite improved 32

Supplementary effect on medicinal action 11

Constipation relieved 14



" appr ox. :
holl ow fiber films of 50 }z, 25 }z, 3 p, 0.5 p and 0.1 p in order,

-+ Graphite supplied: 1.5 kg/2 hrs. Produced water containing fullerene:

1 ton By filtrating produced water containing fullerene using

heal t hy

drinking water containing fullerene, which include water nol ecul es and are

floating in water.

esa Care flo ing in water,

Sanpling of the hgal thy- dri nking water 52 adults
consi sting of nen and wonen g@d@%k%%cf??ﬂftaﬁ dri nki ng ter containing
full erene, which include ma

confirmefficacies and effects toward i nproving health and bi oactlve

to

functions. Sanpling condit Plows sagar levellaweredper sond Sanpl i ng anobunt per

day: Up to one glass Up to 3 glasses22 4 gl asses or

nore22 Taste: Tast ed

nice39 No tastel3d Snell: Do Dmrrmdqﬁ@m@@dm ndl Efficacy exanpl es: Physi cal
conditions inproved22 Appetite inproved32

Better digestive functions 47
Rough skin recovered 8
Stiff shoulders relieved ' 18
Eyestrain recovered 1
Gout relieved 1
Blood pressure lowered 5
Renal calculus relieved 1

Progress of lung cancer stopped 1

According to the above-mentioned results, at the sampling stage, the number of
people who replied “Tasted nice” was nine times more than the number of
people who replied “No taste”. As for its smell, nearly all respondents replied
“Do not mind”. From these results, it can be seen that the water containing
fullerene obtained according to the present invention is a beverage which is
easy to drink for many people.

Seeing from there were many people who sampled the water containing
fullerene obtained according to the present invention listed effects on health-
related improvements such as recovering from fatigue, appetite improved,
physical conditions improved, better digestive functions, stiff shoulders

relieves, constipation relieved, et.c, the water containing fullerene obtained



++ Suppl ementary effect on nmedicinal action 11 Constipation relieved 14 17

Recovering fromfatigue Bl ood sugar level |owered Diarrhea inproved Better
di gestive functions Rough skin recovered Stiff shoul ders relieved
Eyestrain recovered Gout relieved Blood pressure |owered Renal cal culus
relieved 49 47 18 Progress of lung cgncer stopped 1 According to the

above- npRLI@REedo"hs gﬂ:&&nt%vétﬁﬁ)f%%%{&réé ﬁ%ﬁk@%@%ﬁ@fé@?ﬁ{ %fgécts RE %PLemvmoo

replied "Tast nic was nine tines nore r pPEO
replied " taste". As for its smell, nearly all respondents replied "Do
not mi gﬁhﬂhﬁﬁﬁﬁﬁ%e results, it can be seen that the water containing

full erene obtained according to the present invention is a beverage which

i's Industrial applicability

The present invention provides a method and an apparatus for producing new
water containing fullerene, and healthy drinking water utilizing the new water
containing fullerene. With the invention, fullerene can be produced in a
simplified and efficient manner. Seeing from the sampling test conducted with
many monitors, water containing fullerene, which include water molecules and
are floating in water, is remarkably effective as a healthy beverage.

Expectations are also placed on use of water containing fullerene according to
the present invention for improving the body’s immune system in addition to

its healthy improvement actions.

e



> easy to drink for many people. Seeing fromthere were many people who
sanpl ed the water containing fullerene obtained according to the present
invention listed effects on health- related i nprovenents such as recovering
fromfatigue, appetite inproved, physical conditions inproved, better

di gestive functions, stiff shoulders relieves, constipation relieved,

et.c, the water containing fullerene obtained is according to the present
invention is considered to exhibit suffipcient effects as a healthy
beverage. dixenstrial applicability The present invention provides a nethod
and an apparatus for producing new water containing fullerene, and healthy
dri nki ng ter uytiligzi the new.water . cantaining.fullerepe. W,th. the
nvent i on, Tt ul | & oS ke ERPSUABAR At SOnGINpE: Fllielng i Arliegsne
manner. Seeing fromthe sanpling test conducted with nmany nonitors, water
cont ai ni ngcéudaimingnwateshivciedules bengvdloatingoirewdtes whith gemprisest they i n
water, is remarkably effective as a healthy beverage. Expectations are al so
placed on Kges@f Water containing fullerene according to the present
invention fof inproving the body's i mune systemin addition to its
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| burning a graphite bar using the combustion gas generated.

| 2. An apparatus for producing water containing fullerene, the fullerene

containing water molecules being floating in water, which comprises a
pressure-resistant container comprising:

a tank for holding high-pressure water;

a graphite bar which is a material for producing the fullerene
containing water molecules into the tank;

a combination chamber for burning the graphite bar, said combustion
chamber being provided with high-pressure water;

a jet nozzle for supplying a mixed gas of oxygen and hydrogen into
the combustion chamber; and

an ignition sys.tern for burning the mixed gas supplied from the jet

nozzle into the combustion chamber.



« contai ning water nol ecul es being floating in water, which conprises the
steps of: burning a m xed gas of oxygen and hydrogen in high-pressure

wat er; and burning a graphite bar using the conbustion gas generated. 2. An
apparatus for producing water containing fullerene, the fullerene

cont ai ning water nol ecul es being floating in water, which conprises a
pressure-resistant container conprising: a tank for hol ding high-pressure
water; a graphite bar which is a materi@l for producing the fullerene

cont ai ni ng3vat erHEDiesaaess ot Prédecihgnkivale ONRImalifl Clialib&mef oradurni ng
t he graphite bar, said conmbustion chanber being provided with

hi gh- pressuy e ter; a j.e zzle for.supplyjng,a m,xed gas of, oxygen. and
hydr ogen i ﬁfa&n\éﬁﬂél ‘36‘%35%‘1"([} e%ﬁ%é’rg,m%ﬁ(}v %fi‘?r?%‘?ﬁ”ffflééﬁ%g’§t%ﬁﬂdf‘%ﬁl¥§lﬁ ni ng
the m xed gas supplied fromthe jet nozzle into the conbustion chanber.
19a The appaedigas of okygerdodihyglrogérer containing fullerene as clainmed in
claim2, further conprising a water electrolyzer for producing a m xed gas

of ‘oxygen gl ncl ThYdR0ERusYor PREAAARR AR cbREaiRiRTleMhd A BlaikRA'H N N

ful l erene as claine
claim 2 or 3, further comprising a filtration system for removing carbon
residue.
5. A healthy drinking water which is produced by purifying water

containing fullerene, the fullerene containing water molecules being floating

in water.



- claim2 or 3, further conprising a filtration systemfor renoving carbon
""residue. 5. A healthy drinking water which is produced by purifying water
containing fullerene, the fullerene containing water nol ecul es being
floating in water. ABSTRACT WATER CONTAI Nl NG FULLERENE AND METHOD FOR
PRODUCI NG THE SAME A nethod and an agparatus for producing heal thy drinking
wat er containing fullerene, which is excellent as healthy water, are
provi ded. In high-pressure water, by burning a m xed gas of oxygen and
hydr ogen and burni ng carbon wusing the conbustion gas generated, water
contai ning fullerene, which incl TRAECAr nol ecul es and are floating in
water, is produced. The water containing fullerene obtained is useful as
heal thy drinki ng wat®WATER CONTAINING FULLERENE AND

METHOD FOR PRODUCING THE SAME
A method and an apparatus for producing healthy drinking water containing
fullerene, which is excellent as healthy water, are provided. In high-pressure
water, by burning a mixed gas of oxygen and hydrogen and burning carbon
using the combustion gas generated, water containing fullerene, which include
water molecules and are floating in-water, is produced. The water containing

fullerene obtained is useful as healthy drinking water.



